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Oxidation of the carotenoid -carotene by reactive oxygen species (ROS), especially singlet 41 oxygen ( 1 O2), produces various derivatives (apocarotenoids) including -cyclocitral (-CC) 1,2 . 42 This phenomenon was shown to take place in plant leaves and enhanced under stress 43 conditions 1,2 . In fact, when plants are exposed to environmental constraints (i.e. drought, cold 44 or pathogens), which inhibit the photosynthetic activity, light energy can be absorbed in 45 excess to what can be used by the photosynthetic processes, hence favoring transfer of 46 electrons or excitation to oxygen and leading to ROS formation 3, 4 . Singlet oxygen is produced 47 from triplet-excited chlorophylls, mainly in the PSII reaction centers [5] [6] [7] [8] . In fact, the PSII centers 48 bind several -carotene molecules that can scavenge 1 O2 molecules generated therein 5, 9 . 1 O2 49 quenching by carotenoids proceeds by a physical mechanism that leads to thermal energy 50 dissipation 10 and also through a chemical quenching mechanism involving direct oxidation of 51 the carotenoid molecule by 1 O2 2,5,11 . Thus, as a major site of 1 O2 production, PSII is also a major 52 generator of oxidized -carotene metabolites such as -CC. appearance of -CCA as major oxidation product (SI Appendix, Fig. S1C ) 15 . The question arises 74 as to whether oxidation of -CC into -CCA takes place in vivo too. Using GC-MS, we were able 75 to measure -CCA in control Arabidopsis leaves, and the measured concentrations were even 76 higher than -CC levels (Fig. 1A) . This relative accumulation of -CCA compared to -CC was 77 amplified under stress conditions: when plants were exposed to drought stress, the -CC 78 concentration rose by a factor of 3, revealing a condition of excessive light and photooxidative 79 stress 1, 16 , while a 15-fold increase in -CCA was observed (Fig. 1B) . Moreover, when plants 80 were treated for 4 h with volatile -CC in a closed Plexiglas box (as previously described 1 ), the 81 increased levels of -CC in the leaves (about x 3) were found to be associated with a strong 82 accumulation of -CCA (Fig. 1C) , showing that the conversion of -CC into -CCA does take 83 place in vivo. The oxidation of -CC in water without adding any oxidizing reagent (besides 84 dissolved O2) was suggested by Tomita et al. 15 to proceed according to the Baeyer-Villiger 85 oxidation mechanism which produces esters from ketones and carboxylic acids from acid for 24 h (3 plants pooled, 3 technical replicates). In panels f and g, a= AT3G04000, b= AT5G61820, c= AT5G63790, d= AT5G16970, e= AT3G28580.
than the -CC accumulation levels (Fig. 1C) When attached leaves were directly sprayed with -CCA (Fig. 1D) (Fig. 2H, Fig. 3D For some genes, induction by -CC was blocked while the induction of other genes was 176 enhanced 16 . When exposed to drought stress, the mbs1 mutant behaved as WT, with -CCA 177 providing a marked protection against water stress deprivation ( Fig. 5 A and B) . We can 178 therefore conclude that the MBS1-dependent signaling pathway, triggered by - CC and 179 essential for the -CC induced acclimation to photooxidative stress, is different from the -
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CCA-induced signaling pathway leading to drought stress resistance. Consistently, drought-181 related genes whose expression was observed to be upregulated by -CCA ( (Fig. 7F) . Interestingly, this accumulation was not found in the fruit flesh, which 251 contained similar -CCA levels in treated and untreated plants (Fig. 7G) . Average number of fruits per plant (8 plants). f) and g) -CC and -CCA levels in tomato leaves
